Abstract. We analyzed spectra of 15 luminous high-redshift quasars (3.3 < z < 5.1) and we derived black hole masses that are based on Hβ, MgII, and CIV emission lines, in the range of 2×10 8 < M bh < 4×10 10 M . Assuming exponential growth of the black holes we estimated that it takes about several 100 Myr up to 1 Gyr to accumulate the observed black hole masses, i.e., most of the SMBHs that power these quasars at high-redshifts, started to grow at z 5 to 10.
Introduction
It has been established that almost all massive galaxies are hosting a super-massive black hole (SMBH) in their centers and that the SMHB mass is well correlated with the host galaxy's spheroidal component mass and with the bulge luminosity (Kormendy & Richstone 1995; Magorrian et al. 1998; McLure & Dunlop 2001) . A joint galaxy and SMBH formation is further supported by a close correlation of the SMBH mass and with stellar velocity dispersion for both, active and non-active galaxies (Gebhardt et al. 2000; Merritt & Ferrarese 2001; Tremaine et al. 2002) . However, it is still under debate whether the black hole and the host galaxy formed simultaneously or whether one component formed before the other (Silk & Rees 1998; Salucci et al. 1999; Kauffmann & Haehnelt 2000; Di Matteo et al. 2003; Granato et al. 2004 ).
Results and Discussion
We have observed a sample of 15 luminous high-redshift quasars (3.3 z 5.1; Dietrich et al. 2002 Dietrich et al. ,2003a to study the UV and optical FeII emission strength and to measure the emission line profile width of Hβ, MgII λ2798, and CIV λ1549. We analyzed these quasar spectra using a multi-component fit approach (power-law continuum, FeII emission, Balmer continuum emission). We applied the equations given by Kaspi et al. (2000) , McLure & Jarvis (2002) , Vestergaard (2002) , and Warner et al. (2003) to estimate the black hole mass and to compare, for the first time, results based on CIV, MgII, and Hβ. While CIV is a high-ionization line, Hβ and MgII are low-ionization lines but it can be assumed that the low and high ionization broad line gas are in gravitationally dominated motion (Onken & Peterson 2002) . The black hole masses that we determined are in the range of 2 × 10 8 M bh 4 × 10 10 M for the high luminous quasars in our sample. Within the uncertainties the Hβ, MgII, and CIV emission lines provide consistent SMBH mass estimates for each studied high redshift quasar (Fig. 1) .
The presence of SMBHs at high-redshifts and the close relation of quasar activity and galaxy formation provide valuable constraints on the epoch when these SMBHs had to start to grow. For each of the high-redshift quasars we calculated a mean SMBH mass based on Hβ, MgII, and CIV. Assuming exponential growth of the black holes (e.g., Haiman & Loeb 2001) we estimated that it takes about several 100 Myr up to ∼ 1 Gyr to accumulate the observed mean black hole mass. Most of the SMBH powering quasar activity at high-redshifts, started to grow at z 5 to 10. A delayed quasar activity with respect to a preceding vigorous star formation epoch (e.g., Archibald et al. 2002) which is indicated by high quasar gas metallicity (Dietrich et al. 2003b ) provides evidence that those quasars reside in already mature host galaxies, at least with an evolved massive central component (Hamann et al. 2004 ).
